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(θ − iπγ) =
sinh(θ) + i sin(πγ)
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sinh θ + i sin 2π
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1, . . . , θ
′
m|θ1, . . . , θn)j1...jm;i1...in = j1...jm〈θ
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1, . . . , θ
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1, . . . , θ
′
m|θ1, . . . , θn)j1...jm;i1...in =
FOm−1n+1(θ
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FOm−1n−1(θ
′
1, . . . , θ
′




    	 
  
 
     
  	





FOn (θ1, . . . , θn)i1...in = 〈0|O(0, 0)|θ1, . . . , θn〉i1...in
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FOn (θ1 + 2iπ, θ2, . . . , θn) = F
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FOn+2(θ + iπ, θ
′
, θ1, . . . , θn)i j i1...in =
(
1 − δi j
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k=1
Si ik(θ − θk)
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f(p1, . . . , pn)
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pk = mik sinh θk , Ek = mik cosh θk
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F s4 (θ1, θ2) = a11 + 2a12 + a22
F c4 (θ1, θ2) = 2a12
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ϕ(θ) = −i d
dθ
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ϕ(θ1 − θ2)ϕ(θ2 − θ3)F c2 =
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ϕ(θ1 − θ2)ϕ(θ3 − θ2)F c2
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Ψ(x1, x2) = e
iP (x1+x2)ψ(x1 − x2)
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ε(θ) = mR cosh θ + log
S(θ − θ0)
S(θ − θ̄0)
− (ϕ  L)(θ) ()*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S(θ) =
sinh(θ) + i sin(π/3)





L(θ) = log(1 + e−ε(θ)) 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Qj(θ, θ1, . . . , θn) = ϕ̄cbj(θ − θj)Δu
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FOc (I, L) =
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Saa(−2iu)FO(θ + iu, θ − iu)aa√
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Sc,0aa + . . .
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S(−2iu)ρaa(θ + iu, θ − iu) =
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f̄3(I, l) = (e0l)
1/2 f3(I, L) 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FO(θ1, . . . , θm)b1...bm =
√∏
i<j
Sbibj (θi − θj)
∣∣FO(θ1, . . . , θm)b1...bm∣∣
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i<j Sbibj (θj − θi)
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√
Saa(−2iu)
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F c2n(θ1, ..., θn) 2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F s6 (θ1, θ2, θ3)e







F s4 (θ1, θ2)e






























*+ ##  	
 













1 + e−mR cosh θi
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F s4 (θ1, θ2)e
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F s4 (θ1, θ2)e










  ## 3
  	 
 	
  
   &  
  % 		  
$ 
 $ !   $ 










  	 	
 






		 	  	 	    
  	
		 	  	 	 

  	
	   	 	 	










 HL    
  	
	 	! TrL 	 	  	   	"
   
  
 	 # 
	   ! 	  	
|θ1, . . . , θn〉L = |{I1, . . . , In}〉L
 θ1, . . . , θn 
  $%&	 '	 ( n 	
  '	 
I1, . . . , In 	   
 L  	 !
  
 	 	 (  
  ( e−mR 
L
(

















































































3 ) + O(e−4mR)  )





































































3 ) + O(e−4mR)  
     	  

  
   
 	








  	 	
  
   









       
    
n 	
   ! !"   ! #"   1/n!   $
   
%    
	 










 	   
  
 
    
   	  

















   







    )* 
   
 
 
	     +,#"
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(1) (〈θ(1)|O|θ(1)〉L − 〈O〉L)+ O(e−2mR)
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−mR cosh θ + O(e−2mR)
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〈θ(1)1 |O|θ(1)1 〉L + 〈θ(1)2 |O|θ(1)2 〉L − 2〈O〉L
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〈θ(2)1 , θ(2)2 |O|θ(2)1 , θ(2)2 〉L − 〈O〉L
)
−ρ1 (θ1) ρ1 (θ2) (〈θ1|O|θ1〉L + 〈θ2|O|θ2〉L − 2〈O〉L) = F s4 (θ1, θ2) + O(e−μL)
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〈θ, θ|O|θ, θ〉L − 〈O〉L = 2ρ1 (θ)
ρ2(θ, θ)
F s2 + O(e
−μL)
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  F s4 (θ, θ) = 0 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= 1 + O(L−1)













F s4 (θ1, θ2)e
−mR(cosh θ1+cosh θ2)
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*
Ei = m cosh θi
〈θ1, . . . , θn|O|θ1, . . . , θn〉L = 〈1 . . . n|O|1 . . . n〉L
ρn(θ1, . . . , θn) = ρ(1 . . . n)
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ρ(123) (〈123|O|123〉L − 〈O〉L) = F (123) + ρ(1)F (23) + · · ·+ ρ(12)F (3) + . . .
ρ(122) (〈122|O|122〉L − 〈O〉L) = 2ρ(2)F (12) + 2ρ(12)F (3) + ρ(22)F (1)
ρ(111) (〈111|O|111〉L − 〈O〉L) = 3ρ(111)F (1)
ρ(12) (〈12|O|12〉L − 〈O〉L) = F (12) + ρ(1)F (2) + ρ(2)F (1)
ρ(11) (〈11|O|11〉L − 〈O〉L) = 2ρ(1)F (1)
ρ(1) (〈1|O|1〉L − 〈O〉L) = F (1) &
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F s6 (θ1, θ2, θ3)e
−mR(cosh θ1+cosh θ2+cosh θ3) 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e−3mR cosh θ1F s2 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mL sinh θ1 + δ(θ1 − θ2) = 2πI1
mL sinh θ2 + 2δ(θ2 − θ1) = 2πI2
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ρ̄(13, 2) = det
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LE1 + ϕ(θ1 − θ2) −ϕ(θ1 − θ2)
−2ϕ(θ1 − θ2) LE2 + 2ϕ(θ1 − θ2)
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F s4 (θ1, θ2)e




ρ(1) = 1 + O(L−1)
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ρ(i) ∼ EiL , ρ(ij) ∼ EiEjL2 , ρ(ijk) ∼ EiEjEkL3 , ρ̄(13, 2) ∼ E1E2L2
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(2ρ(12) + ρ(11)) +
2ρ(1)2ρ(2)
ρ(11)
+ ρ(1) = −ϕ(θ1 − θ2) + O(L−1) *








F s2 ϕ(θ1 − θ2)e−mR(2 cosh θ1+cosh θ2) ,
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F s2 ϕ(θ1 − θ2)e−mR(cosh θ1+2 cosh θ2) .
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〈{I1 . . . IN}|O1(0)|{J1 . . . JM}〉L ×
〈{J1 . . . JM}|O2(0)|{I1 . . . IN}〉Lei(P1−P2)xe−E1(R−t)e−E2t 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 N = 0, M = 0 . . .∞ 
 N = 0 . . .∞, M = 0 
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∞∑
M=0
I0M = 〈O1(x, t)O2(0)〉L
∞∑
N=0
IN0 = 〈O1(x, R − t)O2(0)〉L




〈{I}|O1(0)|{J}〉L 〈{J}|O2(0)|{I}〉L ei(p1−p2)xe−E1(R−t)e−E2t ' 
 	 E1,2 = m cosh(θ1,2) 
 p1,2 = m sinh(θ1,2) 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FO22 (θ2 + iπ, θ1)√
ρ1(θ1)ρ1(θ2)
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FO12 (θ1 + iπ, θ2)F
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ε(θ)) = m cosh(θ) +
∫
dθ′ϕ(θ − θ′)ρ1(θ′)
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